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[57] ABSTRACT 
To provide a connector for a circuit board in which 
terminals, before bent, have the same overall length, 
thereby reducing the cost of the terminals, and also 
preventing the erroneous mounting of the terminals on 
a connector housing. Distal end portions of a plurality 
of terminals are passed through and ?xed to a connector 
housing, and proximal end portions of the plurality of 
terminals are bent, and are connected to the circuit 
board. The plurality of terminals, before bent, have the 
same overall length, and a bent portion of one of the 
adjacent terminals is disposed closer to the connector 
housing than a bent portion of the other terminal, and 
internal bend angle 0 of the one terminal is larger than 
an internal bend angle a of the other terminal, and the 
proximal end portions or the distal end portions of the 
adjacent terminals are disposed out of phase with each 
other. ‘ 

2 Claims, 5 Drawing Sheets 
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CONNECTOR FOR CIRCUIT BOARD 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
This invention relates to a connector for a circuit 

board in which terminals, before being bent, have the 
same overall length, thereby reducing the cost of pro 
ducing the terminals, and also preventing erroneous 
mounting of the terminals on a connector housing. 

2. Related Art 
FIG. 8 is a vertical cross-sectional view of a conven 

tional connector for a circuit board disclosed in Japa 
nese Utility Model Unexamined Publication No. 
l-l66983, FIG. 9 is a rear view as seen in a direction of 
arrow B of FIG. 8, and FIG. 10 is a plan view as seen 
in a direction of arrow C of FIG. 8. 
The circuit board connector 21 comprises a connec 

tor housing 4 of a synthetic resin, and a plurality of 
pin-like terminals 201, 202 . . . which have their distal 
end portions 23 ?xedly press-?tted respectively in ter 
minal holes 22, formed through a proximal wall 5 of the 
connector housing 4, in a juxtaposed manner, proximal 
end portions 26, 27 of these pin-like terminals being 
perpendicularly bent and inserted respectively in con 
nection holes 24, formed through a circuit board 9 dis 
posed below the connector housing 4, in a staggered 
manner. The connector housing 4 is ?xedly secured to 
the circuit board 9 by screws or the like (not shown), 
and proximal ends 26a, 27a of the terminals are con 
nected to land portions 25 of the circuit board 9 by 
solder 28. 
The plurality of terminals 201, 202 . . . have two differ 

ent lengths, i.e., there are longer ones and shorter ones, 
as shown in FIG. 11 (horizontal cross-sectional view) 
showing a condition before these terminals are bent. 
After these terminals are press-?tted in the connector 
housing 4, they are perpendicularly bent toward the 
circuit board 9, using a lower jig 29 with recesses and 
projections and an upper jig (not shown). As a result, as 
shown in FIGS. 8 and 10, the proximal end portions 26, 
27 of the adjacent terminals 201, 202 are arranged out of 
phase with each other in a forward-backward direction, 
thereby preventing a short circuit between the adjacent 
solders 28, and also achieving a ?ne pitch or spacing of 
the distal end portions 23. 

In the above conventional construction, however, 
two kinds of terminals 201, 202 having different lengths 
must be prepared, the production cost is increased, and 
a terminal 201 or 202 may be inadvertently press-?tted in 
the wrong terminal hole 24 in the connector housing 4. 
In the latter case, when the proximal end portion 26 (27) 
is bent, it may not reach the circuit board 9, and there 
fore cannot be connected thereto, or conversely the end 
portion may be too long, and interferes with a casing 
(not shown). 

SUMMARY OF THE INVENTION 

With the foregoing in view, it is an object of this 
invention to provide a connector for a circuit board in 
which an increased production cost due to different 
length terminals, as well as erroneous mounting of the 
terminals on a connector housing, are prevented. 
To achieve the above object, the present invention 

provides a connector for a circuit board wherein distal 
end portions of a plurality of terminals are passed 
through and ?xed to a connector housing; and proximal 
end portions of the plurality of terminals are bent, and 
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2 
are connected to the circuit board, wherein the plurality 
of terminals, before being bent, have the same overall 
length; a bent portion of one of the adjacent terminals is 
disposed closer to the connector housing than a bent 
portion of the other terminal; an internal bend angle of 
the one terminal is larger than an internal bend angle of 
the other terminal; and the proximal end portions or the 
distal end portions of the adjacent terminals are dis 
posed out of phase with each other. 
The proximal end portion of one of the terminals 

having the same length is bent at a point closer to the 
connector housing than the proximal end portion of the 
other terminal in such a manner that the internal bend 
angle of the former is larger, and as a result the proximal 
end portion of the one terminal and the proximal end 
portion of the other terminal are disposed out of phase 
with each other on the circuit board in a forward-back 
ward direction, or the distal end portion of the one 
terminal and the distal end portion of the other terminal 
are disposed out of phase with each other in an upward 
downward direction within the connector housing. 
With this arrangement, using the terminals having the 
same length, the proximal end portions (connection 
portions for the circuit board) of the terminals can be 
arranged in a staggered manner, or the distal end por 
tions (electrical contact portions) of the terminals can 
be arranged in rows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical cross-sectional view of one em 
bodiment of a circuit board connector of the present 
invention; 
FIG. 2 is a horizontal cross~sectional view showing a 

condition before terminals are bent; 
FIG. 3 is a side-elevational view of the terminal be 

fore bent; 
FIG. 4 is a side-elevational view of one terminal bent 

perpendicularly; 
FIG. 5 is a side-elevational view of the other terminal 

bent in a two-stage manner; 
FIG. 6 is a vertical cross-sectional view of another 

embodiment of a circuit board connector of the present 
invention; 

FIG. 7 is a front-elevational view as seen in a direc 
tion of arrow A of FIG. 6; 

FIG. 8 is a vertical cross-sectional view of a conven 
tional example; 
FIG. 9 is a rear view as seen in a direction of arrow 

B of FIG. 8; 
FIG. 10 is a plan view as seen in a direction of arrow 

C of FIG. 8.; and 
FIG. 11 is a horizontal cross-sectional view in a con 

dition before terminals are bent. ‘ 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a vertical cross-sectional view of one em 
bodiment of a circuit board connector of the present 
invention, and FIG. 2 is a horizontal cross-sectional 
view showing a condition before terminals are bent ( 
that is, a condition in which the terminals are press-?t 

In the circuit board connector 1, a plurality of pin 
like terminals 2, having the same, overall length before 
they are bent, have their distal end portions 3 ?xedly 
press-?tted respectively in a proximal wall 5 of a con 
nector housing 4 in a juxtaposed manner. A proximal 
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end portion 6 of one 21 of the adjacent terminals is bent 
perpendicularly, and a proximal end portion 7 of the 
other 22 of the adjacent terminals is bent at a point 
closer to the connector housing 4 than a bent portion 8 
of the one terminal 21 (that is, forwardly of this bent 
portion) in such a manner that an internal bend angle 0 
is obtuse, and is larger than an internal bend angle a of 
the one terminal 21. Above a circuit board 9, a proximal ‘ 
end 7a of the other terminal is bent in a direction per 
pendicular to the circuit-board 9, and a proximal end 60 
of the one terminal 21 and the proximal end 7a of the 
other terminal 22 are passed through and connected to 
the circuit board 9 in such a manner that these two 
proximal ends 60 and 7a are disposed out of phase with 
each other in a forward-backward direction relative to 
the circuit board 9. 
The proximal ends 6a and 7a of the plurality of termi 

nals 21 and 22 are disposed in a staggered manner rela 
tive to the circuit board 9 as in the conventional exam-‘ 
ple of FIG. 10, thereby preventing a short circuit be 
tween adjacent solders (not shown). The terminals 21 
and 22 are bent one at a time using a lower jig 12 with 
alternately-arranged vertical surfaces 10 and slanting 
surfaces 11 and an upper jig (not shown). The other 
terminal 22 does not need to be bent to provide straight 
portions, but may be curved. 
FIGS. 3 to 5 show the con?gurations of the terminals. 

Using one kind of pin-like terminals 2 having the same 
overall length as shown in FIG. 3, the perpendicularly 
bent terminal 21 (FIG. 4) and the other terminal 22 
(FIG. 5) are bent in to provide straight portions by 
means of the above noted jigs. The distance L; from a 
distal end 3a’ of the terminal 22 to a ?rst bent portion 13 
is shorterthan the distance L1 from a distal end 3a of the 
terminal 21 to the bent portion 8. That portion 7b ex 
tending from the ?rst bent portion 13 to the second bent 
portion 14- is slanting downwardly, and is extended 
rearwardly of the proximal end 6a of the terminal 21. 
The proximal end portion 7a extends vertically down 
ward from this slanting portion 7b. 
FIG. 6 is a vertical cross-sectional view of another 

embodiment of a circuit board connector of the present 
invention. 

In this circuit board connector 16, a plurality of pin 
like terminals 2 having the same length as described 
above are used, and a proximal end portion 6 of one 
terminal 21 is bent'perpendicularly, and a proximal end 
portion 17 of the other terminal 23 is bent in a two-stage 

20 

25 

30 

40 

45 

55 

65 

4 
manner such that a proximal end portion 170 is disposed 
just at the side of a vertical proximal end portion 6a of 
the one terminal 21. A distal end portion 33 of the other 
terminal 23 is disposed at a level above a distal end 
portion. 31 of the one terminal 21 in parallel relation 
thereto, so that the distal end portions (electrical 
contact portions for a mating terminal) 31 and 33 are 
arranged in a staggered manner as shown in FIG. 7 (a 
view as seen in a direction of arrow A of FIG. 6). 

Distal ends 3a and 3a" of the terminals 21 and 23 
project at an equal distance from a proximal wall 19 of 
a connector housing 18, and the electrical contact por 
tions 31 and 33 arranged in two rows (upper and lower 
rows) using one kind of pin-like terminals 2 having the 
same overall length. 
As described above, in the present invention, the 

proximal end portions of the terminals having the same 
length are connected to the circuit board in a staggered 
manner, or the distal end portions of the terminals are 
arranged in upper and lower rows within the connector 
housing. Therefore, the erroneous mounting of the ter 
minals, as encountered with the conventional construc 
tion using two kinds (long and short) of terminals, is 
eliminated, and the cost of producing the terminals is 
reduced. 
What is claimed is: 
1. A connector for a circuit board comprising: 
a connector housing; and 
a plurality of terminals, distal end portions of the 

plurality of terminals being passed through and 
?xed to the connector housing, proximal end por 
tions of the plurality of terminals being bent and 
being connected to the circuit board, the plurality 
of terminals having the same overall length before 
being bent, 

wherein an internal bend angle of one of said plurality 
of terminals is larger than an internal bend angle of 
an adjacent terminal wherein the distal end por 
tions of the plurality of terminals are disposed in a 
row, and wherein the proximal end portions are‘ 
disposed out of phase with each other. 

2. The connector for the circuit board as claimed in 
claim 1, wherein said one of said plurality of terminals is 
bent at a portion thereof disposed closer to the connec 
tor housing than a portion at which said adjacent termi 
nal is bent. 

* * * * * 


